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U 8 Polymeric

FILLER TESTING
NAS8-36298

U.S. POLYMERIC O.E. 71108

Eiller Lot for NASA Lot# S

Page 1 of 2

1. Carbon Content, % SAMPLE
QAI-5560 #5A-1 #SA-2 #5A-3
99. 27 99. 36 99, 28
NASA LOT# S AVERAGE 99. 30
2. Ash Content, % Q. 000 9.011 Q. 0205
PTHM-71B Q. 020 9. 005 9. 020
AVG. ©0.9000 Q. 008 9.012
NASA LOT# S5 AVERAGE 0. 007
3. Atowic Absorption, ppm #5A-1 #5A-2 #5A-3
CTH-53B
(Values are average of Na 18.5 l8.0 19.0
2 determinations) : K 2.0 2.0 2.5
Ca 2.0 2.0 2.0
Mg 2.0 2.0 0.0
Li 2.0 0.0 2.0
TOTAL 22.5 22.0 23.5
3a. Moisture Content, % .010 . 000 . 000
CTH-53B 1921 . 000 . 000
AVG., .@16 . 000 . 900
NASA LOT# S AVERAGE .005
3b. Ash Content, % 2. 000 2.010 9. 025
CTM-53B Q.015 2.015 0.010
AVG. 0.008 2.013 @.018
NASA LOT# S AVERAGE 0.013
4. pH, Unitse : S5.25 5.53 5.55
ASTM D1512 2:40 S. 50 S.60
AVG. S.32 5.52 5.958
NASA LOT# S AVERAGE 5.47
5. Particle Size, wmicrons AVG. . 50 .45‘ .« 90
S.E. M. procedure Maxiwmum .99 .79 .88
(Average values are Minimum .16 .20 « 20
of 20 determinations) Std. Dev . 27 .13 .19
NASA LOT# S AVERAGE SIZE .48
6a. TGA, *C at 50% Loss 837 870 880
CTH-51 NASA LOT# S AVERAGE 862

% HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 © (714) 549-1101 e TWX (810) 585-1130 » FAX # (714) 549-2858-5-2437




Page 2 of 2

iller Lot ASA Lot# 3
6b. TGA See Charts 6A-6C
CTM-51
7. Particle Size Distribution See Chnrta'7A-7C
CTH-72
7a. Particle Size, microns #5A-1 #5A-2 #54A-3
CTH-72 . 90 . 90 .08
.00 » 88 . 98
AVG. .95 . 89 1.03

NASA LOT# S AVERABE .96
U.S. Polyweric

Hamid M. Quraishi, Manager
Guality Assurance Department
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U 8 Polymeric Page 1 of 2

RESIN TESTING
NAS8-36298
U.S. Polymeric 0.E. 71108

SP-395A Resin Lot for NASA Lot# S

1. Regin Solids, % #5-1
PTM-7C 78.2
78.9

78,1

AVG. 78. 4

2. Specific Gravity @ 25°C 1.203
PTM-29SC
3. Viscosity, Brookfield, cps. @ 22,8°C 10, 000
PTM-14C
4. Gel Time, min:sec 3:54
PTM-47B
5. Atomic Absorption, ppm
CTM-53B Na 12
(Valves are averages of K 1
one determination) Ca 2
Mg 3
L1 _31
AVG. 19
6. Volatiles, Gas Chromatography See Chart 6A
CTM-55
7. TGA, % Weight Loss at 500+C 16.3 (U.S.P.)

CTM-51 (AIR)
See Chart 7A

8. DSC, temperature °C 189
CTM-50A
See Chart 8A
9. HPLC See Chart SA
CTM-49A
10. GPC, Average molecular wt. 1489
CTM-49A
See Chart 10A
11. pH, units 8.3
CTM-1B

% HITCO MATERIALS DIVISION
* 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 02707 o (714) 549-1101 » TWX (810) 595-1130 » FAX # (714) 548-2856-5-2407



12.

13.

14.

15.

Page 2 of 2

USP-39A Resin Lot for NASA Lot# 5

Phenol Content, %
CTM-5S Appendix 1

Chang’s Index, ml.
CTHM-5B

RDS, Minimuwm Viacaoaity, cpsa.
CTM-57A

NMR
Vendor procedure

#5-1

14.02

14. 39
AVG. 14.20

24. 1

Min. Visc. C
#5-1 235 105
See Chart 14A

See Chart 15A

U. S. Polymeric

Aot U O
Hamid M. Quraishi, Menager
Quality Assurance Department



TYPICAL GAS CHROMATOGRAPH SET-UP

Opemor_wg_ natctml&—)iﬁbjEL.

Column Dete D
Length Yoltage

Dis. Sensit,
Liquid Phase AT-laoD Flow Rates, m!/min

.S @) _ Hydrogen L At Jle
Suppor? \PHPA L Scovenge ——

Iesn__ﬁt Split -

Carrier Gas Tomperature, OC ______
Rotameter - Det. 2 In], 2D
Inlet Press psig  Column lnitill_éﬂ__

Rate —3<2__ mi/min  Finsl
CHART SPEED Rate

a E
SAMPLE Solvent Tﬂ* 3
Size % Concn. .QJEQEW,

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONGOMER RETENTION TIME (MINS.)
MECH 6
ETHANOL 1.18
MECL2 1,28
ACETONE 1.45
IPA 1.83
THF 3.08
ACETONITRILE 3.2
CRESOL 4.03
MEK 4,08
FURFURAL 15.03
TOLUENE 17.98
CHLOROBENZENE 19.6
PHENOL 22.08

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

ORIGINAL paGh is
OF POOR QUALITY
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t+ REAL TIME CHROMRTOGRAM XXX

"QERTICAL SCALE FACTOR: 1%

l -
r '.'f_:______——_=:===_—- ._7‘ L
i ol s _
L
. E: r
[ .
{
f;
[ 13-4
r
L
! (’ 1S _
i {5
1 \ 13_
.’. l‘_ -
IMAL FULL SCALE MY =1@@d . 6 Y

AMFLE : USFZ9H S5-1
180 C=8.11522 GMS/ML
IME- 15:33 SAMFLE: USF3%R 5-1
ATE: 12716786 MISL.:© ©C=8.11522 GMS/ML
FERATOR: JG2
_ TIME: 15:39

UN TIME- 36.828 MINUTES DATE: 12-16-66
ELFAY TIME: G.@0 OFEFATOR: JGZ
HAN: A

RUN TIME: 30.920 MINUTES
¥ RET FEAK AREA B PEAK DELAY TIME: 6. 60
0 TIME ARRER < L HT . CHAN: @

PK  RET FEARK  AREA B  PEAK
2 1.€5 113548 € 30 2 S9EEE 13 %
4 2 38 1265180 7H.267 3 73969 NO. TIME __ARERA % _ L ___MT-
5 4. 5@ 4459 24% 4 121
€ 5.94a 2337 138 4 144 3 1.65 11354@ €.413 =z  9¢Es
7 5.%e fres 214 2 237 4 2.90 1265108 T1.455 3 75069
32 ié-ég $414 .9e3 1 331 19 21 .86 66561 2.421 2 18574
S .93 2963 <1835 2 1za 2@ 21.93 331298 18.712 3 122¢€4
§17.83 3178 177 2 g6 . ? t8.rie s ©
7o1e. .48 ¢3z¢7 1253 2 e TOTAL AREA= 1776451
& 193,782 1467 .ag1 2 27 THRESHOLD= 1
9 21.86 6@SE€1 3.3€4 2 106574 MIM. PK WIOTH= 1S
B 21.33 331299 13.4@81 3 1Z22c8 RREA REJECT= 1008a
OTAL AREA= 18@@4Z27
HRESHOLD= 1
IH PE WIOTH= 1%
FEA FEJECT= 1@am
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CHART 8A

PART NO. 990088
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CHART 9A

MW AREA FERCENT REFORT 563355 5 5 w5

-9 3 96 6 96 96 3 36 I I I I I 3 I I I I I I I I W I I W I I I I I IR I I I I I I I I I I I I I I I I I I I I I I I I K I I I K I I

mple Name: USP39A,5-1,0=6.89 Operator Initials: JGZ B
te: 09-05-1986 12:21:10 Method:PFPHENOLIC DATA FILE: A:PHENO30O.PTS *
terface: 4 Cycle#fi: 30 Channel#: O Vial#: N.A. *
arting Feak Width: 10 Threshold: .01 *
I Y I TR TR Ty Y e Y I I AL AR LTI LT Y
nstrument Type: BECKMAN HFLC Column Type: MICROBONDAFAK C-18 *
Soclvent Description: THF/WATER, 2:1 BY WEIGHT *

Dperating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector ©0O: 220NM/.S5AU Detector 1: *

Misc. Information: LENGTH=25 *

I 3 36 I I I I I I I I I I I I I I I I I B I I F I I I H I I I I H I I I I I I I I I I I I K I I I I KK I K I I I KW I I X

‘'ting Delay: 0. 00 Ending Retention Time: 10.00
Ret Peak Area B Peak Normalized Area/
Time Area y A L Ht. 7% Height
1.80 87265 S52.6720 2 4839 100, 000 18.0
2,07 78411 47.3281 2 4724 89.854 16.6
il Area: 165676 Area Reject: 1000 One sample per 1.000 sec.
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GPC CALIBRATION PLOT

*** Calibration Data **%*
Calibration Name:
Misc Information:

Fit Type: 3
fog Mol Wt = A ¢+ Bx + Cx™2 + Dx™3 -
A= 2.538977 B=s 2.115€15 C= -.35646824 D= 3.606432E-02

Coefficient of Determination: 0.9%02
Ret Time Mclecular Weight Log Mc?l Wt
3.50 35000 4,544
4.33 : 15000 4.176
4,83 3600 3.556
5. 09 2350 3.371
6.00 570 2.756
7.17 92 1.964
7.50 S 72 1.857
Log Mol Wt GPC CALIBRATION PLOT
S = —
18 | —
P SEE—
9]
4 +— —
18 [ ]
f— .
3 —
1 —
e omm—
2 E o]
— —
| | ] ] |
i
18 2.8 3.8 4.0 5.0 6.8 7.8 8.8

Retention Time or Volume
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ORIGINAL PAGE 19

CHEEOOR QUALIP!
A FILE A:GFC40.HDR TAKEN 08-06-19846 13:33:08

- M- M SFC REFORT 36 96 36 3% M -

B F I A3 H R I K I K I I I I I IR I P I I W H I I I I I I I I I I I I I IR F R KRN

ample Name: USF3I7A S5-11C Operator Initiale: GHF *
ate: 08-06~-1986 13:23:35 Method: DATA FILE: A:GFC40.PTS *
rterface: 5 Cycle#: 40 Channel#: 0O Vial#: N.A. *
tarting Feak Width: &0 Threshold: O *
FEERAEERFEREREERERERERERRE AR SRR R R ER SRR R EREERERRRER R R RREERE AR RXRRERRRRRF
Instrument Type: HPLC/BECEMAN Column Type: ULTRASTYRAGEL 500A #*
Soclvent Description: THF *

Dperating Conditions: T=33C FLOWRATE=2.O0ML/MIN *
Detector 0O: 254hNM/.1AU Detector 1: *

Misc. Information: CALIBRATION/GFC *

S R R L L T R I Y I I I I XY I
rting Delay: 0.00 Ending Retention Time: 10.00
ibration file: GFCPHEN

ecular Weight Distribution Averages

eline-TIMES: .85 to 10.00 Mud: 22295 to )
cess TIMES: 3.8% to 10.00 Ml e 22295 to 2
al Area: 204360
: 1489
: 254
‘M= 5.8488
: 4377
: 1264
% Area Log Mol Wt vs. Areaz-Cumx Cuns 2
3 IS AR ! ]unlll‘r ]nnTlT‘i ]nn LR UL T 168
— 75
.
58
s
-1 25
n
IS [TIREEN] hlLllJl ] Juulul lllLLLll | 8
Hol Wt § 4 3 2 i ]

18 16 18 18 18 18



CHART 14A
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Rheometrics RECAF 11

T o D o T i (R S (s i e i e 1 o e o s i 1 e 0 e B e o e e e e . e e e et v e o St o e . S oo o

sriment MNo. 3 1 Sample hNo. @ 1

e

PR

FINDERFRINT VISCOSITY PROFILE USF Z9ARESIN NASA LOTS-1 (R-3I51)

~ator 1CF

g and Time : Friday, Aﬁgust 15, 1986 — 10:
~ating Mode : DYNAMIC

ep Type : CURE

metry : DISK & FLATE

RADIUS H 25.00
GAF : .50

es 3 )
AIN =50%
QUENCY =19 RAD/SEC

ORIZIMNAY: FATE ™
CF FOOR QUALITY
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FABRIC TESTING

Page 1 of 3

U S Polymeric
NAS8-36298
U.S. POLYMERIC O.E. 71108
WCA Fabric for NASA Lot# S (HITCO)
la. Breaking Strength, lbs/in, WARP #5-1
ASTM D1682 PICK 37
CENTER 31
PLAIN 35
AVG. 34.3
1b. Breaking Strength, lbs/in, FILL
ASTM D1682 PICK 8
CENTER 8
PLAIN pY]
AVG. 8.7
2a. Carbon Assay, %
MDQAI 5560 PICK 99.9
CENTER 99.3
PLAIN 99. 8
AVG. 99.67
2b. Hydrogen Assay, %
MDQAI 5560 PICK <.01
CENTER <, 01
PLAIN <. 01
AVG. EST .001
2c. Nitrogen Assay, %
MDQAI 5560 PICK .10
CENTER .10
PLAIN 220
AVG. . 133
3. Vigual Inspection See Chart 3A
QCi-102
4. Specific Gravity, Units :
PTM-84 1.6980
1.6879
1.6741
AVG. 1.687
S. pH, Unite
CTM-24B 6.4
6.4
AVYG. 6.4
6. TGA, *C at S0 Weight Loss SET UP #2
CTHM-51 (AIR) #5-1 888
See Chart 6A

N

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 548-1101 ¢ TWX (910) 595-1130 @ FAX # (714) 549-2858-5-2437



7a.

7b.

7c.

8a.

8b.

Sa.

Sb.

1@a.

10b.

WCA Fabric for

Page 2 of

NASA Lot # S (HITCO)

Atomic Absorption,
CTHM-53B

PP®

Moisture Content, %

CTM-53B
Ash Content, %
CTHM-53B
Filament diameter, wmicrons, WARP
S.E. M. procedure
(diameterg are an average
10 weasurements)
Filament diameter, wmicrone, FILL
S.E. M. procedure
(diametere are an average
of 10 wmeasurements)
Thread Count, per inch, WARP
PTM-5A
Thread Count, per inch, FILL
PTM-SA
Areal weight as received, gm/4x

PTM-3A

Volatiles as received, %
PTM-3A

Na
K
Ca
Mg
Li
AVG.

AVG.

AVG.

4
LEFT
CENTER
RIGHT
AVG.

LEFT

CENTER

RIGHT
AVG.

#5-1

SNWe

o

. 005

.010

#5-1
10.30
8.10
12. 05
1.06

AVERAGE
Miniwmum
Maximum
Std. Dev

#5-1
10. 11
7.65
13. 50
1.66

AVERAGE
Minimum
Maxiwmum
Std. Dev

#5-1
29
29
29
29
29
29.0

22
22
22
22
22
22.0

2. 569
2. 542

2. 564
2.558

.58
.55
+66
.60



Page 3 of 3
WCA Fabric for NASA Lot# S (HITCO)

10c. Weight Change on Acetone Wash, % #5-1
PTM-3A LEFT -.12
CENTER Q.08

RIGHT -. 08

AVG. -. 04

U.S. Polymeric

Aoy u. Qs

Hamid M. Quraieshi, Manager
Quality Assurance Department
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Page 1 of 4
U & Polymeric PREPREG TESTING
NAS8-36298
U.S. POLYMERIC O.E.71108

FM_S064J NASA LOT# S U.S.P. LOT# DO9337 (HITCO)

1a. Resin Content, Soxhlet, % ROLL#1-S ROLL#2-S
CTH-6D 33.1 34.1
32.7 33.8
34. 2 34.2
AVG. 33.3 34.0
NASA LOT# S AVERAGE 33.7
ib. Filler Content, Soxhlet, % 14.6 1S5. 0
CTM-6D 14.4 14.9
15.1 1S5.1
AVG. 14.7 15.0
NASA LOT# S AVERAGE 14.9
i1c. Cloth Content, Soxhlet, % 52.3 50.9
CTM-6D 52.9 S51.3
S50.7 S50.7
AVG. 52.0 51.0
NASA LOT# S AVERAGE 51.5
2. Volatile Content, % 3.3 3.2
PTM-17B 3.3 3.3
3.3 3.3
AVG. 3.3 3.3
NASA LOT# S AVERAGE 3.3
3. Flow, X% 11.3 12.6
PTH-19G 11.7 12.7
10.6 12.7
AVG. 11.2 12.6
NASA LOT# S AVERAGE 11.9
4. Resin Content, Dry basis, X 33.9 35.2
PTM-16F, Type IIX 33.9 35.3
34.3 35.1
AVG. 34.0 35.2
NASA LOT# S AVERAGE 34.6
S. Tack, 1bs 31 29
PTM~-80 NASA LOT# S AVERAGE 30
6. Gel Time, seconds 72 78
PTHM-20E NASA LOT# S AVERAGE 7S5

% HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 @ TWX (910) 595-1130  FAX # (714) 549-2858-5-2437



Page 2 of 4

FM_S064J NASA LOT# S U.S.P. LOT# D@9337 (HITCO)
7a. Atomic Absorption, ppm ROLL#1-S ROLL#2-S LOT#S AVG.
CTM-53B Na 12 15 14
K 1 1 1
Ca 4 2 3
Mg 1 1 1
Li e e e
TOTAL 18 19 19
7b. Moisture Content, % ROLL#1-S ROLL#2-S
CTM-53B 2.44 2.20
NASA LOT# S AVERAGE 2.32
7c. Ash Content, % .01 . 00
CTHM-53B NASA LOT# S AVERAGE .01
8. TGA, % Weight Lose at 500°C 10.3 9.9
CTM-51 (Nitrogen) NASA LOT# S AVERAGE 10.1
See chart 8A-8B
9. DSC, *C ROLL#1-S ROLL#2-S LOT#S AVG.
CTM-50A Firast Tewp 183 183 183
See Chart 9A-9B
10. Infrared (IRZB) Baseline .92 .82 .87
cTM-21C
See Chart 10A-10B
11. Environmental History Date manufactured: 25 July 1986
Packaged in: MIL-B-131
class 1 bag
Date shipped: Test lot - not
shipped
12. Specific Gravity, Cured, Units ROLL#1-S ROLL#2-S
ASTM D792 1.435 1.435
1.434 1.434
1.436 1,432
AVG. 1.435 1.434
NASA LOT# S AVERAGE 1.434
13a. Teneile Strength, ksi, WARP 19.31 22.22
FTHS 406-1011 19.84 21.21
19.95 21.35
20.08 22. 50
19.14 22.15
AVG. 19.66 21.89

NASA LOT# 5 AVERAGE 20.77



13b.

13c.

14a.

14b.

15a.

15b.

FM_S5064J NASA LOT# S

U. S. P.

Page 3 of 4

LOT# D@9337 (HITCO)

Tensile Modulus, wmsi, WARP

FTMS 406-1011

Tensile Elongation, WARP

FTMS 406-1011

%,

Flexural Strength, WARP

FTMS 406-1031

kesi,

Flexural Modulus, WARP

FTMS 406-1031

wmei,

Compressive Strength,
FTMS 406-1021

ksi,

Compressive Modulus,
FTHMS 406-1021

mei,

WARP

WARP

ROLL#1-S
1.80

1.96

1.95

1.84

1.96

1.90

S AVERAGE

AVG.
NASA LOT#

1.24
1.22
1.24
1.46
1.24
1.28
S AVERAGE

AVG.
NASA LOT#

28.37
29. 27
28.58
29. 06
26.62
28. 38
S AVERAGE

AVG.
NASA LOT#

2.01
2.04
1.96
1.98
i.96
1.99
S AVERAGE

AVG.
NASA LOT#

19.92
17.42
16.68
16.22
17.20
17.49
S AVERAGE

AVG.
NASA LOT#

2.10

2.19

2.1S

2.12

2:11

AVG. 2.13
NASA LOT# S AVERAGE

ROLL#2-S
2.16
2. 00
1.80
1.91
2.08
1.99
1.95

1.44
1.36
1.31
1.38

1. 37



NASA LOT# S

rength,

, Unite

ksi

U.sS.P.

(Average of 10 determinations)

FM S5064J
16. Double Shear St
FTMS 406-1041A
17. Barcol Hardness
ASTM D-2583
18. Residual Volati
PTM-98
19. Resin Content,
CTM-14B
20. Acetone Extract
CTM-18A
21a. CTE, in/in °*F
PTM-61B
21ib. CTE, in/in
PTM-61B

les, %

Pyrolyeis,

ion, %

with PLY

*F Cross PLY

%

Page 4 of 4

LOT# DO9337 (HITCO)

AVG.
NASA LOT#

NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

AVG.
NASA LOT#

See Chart

ROLL#1-S
2.26
2.39
2.19
2.27
2. 27
2.28
S AVERAGE

S8.9
S AVERAGE

1.87
S5 AVERAGE

33.71
31.46
33.35
32.84
S AVERAGE

7.19
6.03
4.87
6.03
S AVERAGE

2.23
i.34

1.79
S AVERAGE

4. 20

;. 63
2.92

S AVERAGE

21A-21B

U.S. Polymeric

Aoy d O_u

Hamid M.

Quraishi,

ROLL#2-S
2.31
2.33
2.42
2.33
2.33
2.34
2.31

59.5
59‘ 2

Manager

Quality Assurance Department
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